Fetal reversed constrictive effect of indomethacin and postnatal delayed closure of the ductus arteriosus following administration of transplacental magnesium sulfate in rats.
Magnesium sulfate (MgSO4) is used therapeutically for eclampsia and tocolysis. Some reports have suggested a relationship between therapeutic MgSO4 and patent ductus arteriosus (DA) in preterm infants. To clarify patent DA induction by MgSO4 in preterm infants, we studied the increase in serum Mg concentrations and fetal dilatation and postnatal delayed closure of the ductus, using transplacental MgSO4 in rats. Fetal and neonatal ductus diameters were measured with a microscope and a micrometer after rapid whole-body freezing. In the postnatal study, 21-day pregnant dams were administered a subcutaneous injection of MgSO4 1-3 h before delivery, and the ductus was studied 0, 15, 30, 60 and 120 min after birth. In the fetal study, MgSO4 (1 g/kg) and indomethacin (10 mg/kg) were simultaneously administered to 21-day dams and the fetal ductus was studied 1, 2 and 4 h later. Serum Mg concentration was measured in the dams and newborns. Neonatal Mg concentrations increased from 3.8 to 4.7 and 5.8 mg/dl at 1 and 3 h after maternal administration of MgSO4. Following MgSO4 administration 3 h before birth, closure of the neonatal DA was delayed. The ductus diameter was 0.88 mm (0.80 mm in control) at 0 min, and 0.26 mm (0.08 mm in the control) at 60 min after birth. In the fetal study, MgSO4 initially reversed and later attenuated the ductus-constricting effect of indomethacin. Hypermagnesemia induced by transplacental MgSO4 attenuates the fetal ductus-constricting effects of indomethacin, and delays postnatal ductal closure in rats.